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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a 
ceramic substrate which can be manufactured in quantity at once and 
hardly generates burr in the manufacturing method of a ceramic 
substrate with open cavity whose side is opened without forming a wall 
in one side. 

SOLUTION: An aggregate substrate 6 is manufactured so that two 
substrate units of the ceramic substrate are connected and the open 
side of the open cavity coincides with a separation predetermined line I'. 
Break grooves b1, b2 are formed each from a first main surface CP1 and 
a second main surface CP2 on a pair of wall parts facing across the 
open cavity, and a break through hole is formed along the separation 
predetermined line \ in a cavity bottom surface 4. The substrate units 
are separated mutually by the break groove and the break through hole. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translatipn may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

In order to form the cavity which makes quadrilateral tabular a substrate body and this substrate body a pars basilaris 
ossis occipitalis The substrate unit which has the wall which protrudes from this first Lord front face so that the field 
which serves as a cavity base in the first Lord front face of said substrate body may be surrounded It has the process 
separated per each substrate by manufacturing the set substrate united with field inboard in the form divided by the 
separation projected line for separating the substrate unit concernedt arid cutting this set substrate along with said 
separation projected line, [ two or more ] 

When said wall serves as agenesis in the one-side section of said substrate body, said substrate unit Come to make said 
cavity into the open cavity opened to the side in the **** concerned, and it sets to said set substrate. While said open 
cavity of two substrate units which adjoin oh both sides of said separation projected line unifies with said wall and forms a 
connection cavity by making a disconnection side in agreement with this separation projected line side On the first Lord 
front face of said wall of the couple which counters on both sides of said connection cavity in the connection location 
Along with said separation projected line, form the first breaking slot, and the second breaking slot is formed in the location 
corresponding to said first breaking slot in the second Lord front-face side of said substrate body. In the formation field of 
said connection cavity of said substrate body In the location which connects said first breaking slot formed in the wall of 
said couple, respectively The manufacture approach of the ceramic substrate characterized by forming the breaking 
breakthrough which met said separation projected line, and separating said substrate unit mutually in the breaking slot of 
them first, the second breaking slot, and a breaking breakthrough. 
[Claim 2] 

The manufacture approach of the ceramic substrate according to claim 1 which forms the mounting section of electronic 
parts in the base of said open cavity. 
[Claim 3] 

The manufacture approach of the ceramic substrate according to claim 1 or 2 which forms the cavity for electronic-parts 
mounting other than said open cavity so that a cavity base may be made in said first Lord front face of said substrate 
body, and forms the mounting section of electronic parts in said cavity base of said cavity for electronic-parts mounting. 
[Claim 4] 

While forming said open cavity in the two sides where a said quadrilateral tabular substrate body counters, respectively and 
forming further the cavity for light emitting device mounting other than these two open cavities Form the mounting section 
of a light emitting device in said cavity base of said cavity for light emitting device mounting, and the fillet section is 
formed in accordance with the path which encloses this light emitting device. The manufacture approach of a ceramic 
substrate given in any 1 term of claim 1 it was made to reflect the luminescence flux of light from said light emitting device 
in the predetermined direction in the front face of this fillet section thru/or claim 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[Figid of the Invention] 
[0001] 

Thi? invention relates to the manufacture approach of a ceramic $ubstrate. 

[Background of the Invention] 

[0002] 

From the former, it has a cavity for carrying electronic parts, such as an SAW filter, a transistor, LSI, a quartz resonator, 
and a light emitting diode, and the ceramic substrate for connecting these electronic parts with other substrates etc. 
electrically is known. An example of such a ceramic substrate is shown in drawing 1 1 . the substrate body with which the 
ceramic substrate 100 of drawing 11 consists of a ceramic — the the [ the 1 main front face CP 1 and ] the 
quadrilateral tabular which has the 2 main front face CP 2 and a side face SF — the [ nothing and ] — a cavity 101 is 
formed in the 1 main front face CP 1, and electronic parts (not shown) are mounted in the base 102 of a cavity. And the 
crevice 104 of a semi-cylindrical shape was established in the side face SF, and the metallized layer 103 formed in the 
inner skin has connected with the electronic parts and the electric target which were mounted in the cavity base CP 2 
through the inner conductor layer (not shown). 
[0003] 

For example, a green sheet laminated layers method is used for manufacture of a ceramic substrate 100. The ceramic 
green sheet of several sheets which forms a substrate body is first prepared for this, and the breakthrough used as a 
cavity 101 or a crevice 104 is formed in a predetermined location using punching metallic ornaments etc. Then, printing 
spreading of the metallizing paste containing metals, such as Mo and W, is carried out, the laminating of the green sheet is 
carried out to a green sheet front face or a creyice 104, and it is stuck to th^m by pressure. And while obtaining the 
sintered compact which the green sheet by which the laminating was carried out unified by carrying out elevated- 
temperature baking of the green sheet with a metallizing paste, a metallized layer 103 and an internal flow layer are formed. 

[0004] 

These processes use an pban for a ceramic green sheet, and it is made to have many ceramic substrates 100 acquired at 
once. The example is shown in (a) surface drawing of drawing 12 , and the (b) sectional view. In drawin g 1 2 , the set 
substrate 106 which two or more ceramic substrates 100 united with field inboard is formed. Along with the separation 
projected line I. the breaking slots b1 and b2 are put in before baking, and manufacture of many ceramic substrates 100 is 
attained at once by what (the so-called chocolate breaking) each substrate unit is separated for after baking, the process 
which forms a breaking slot as shown in drawing 12 (b) — the — the [ the 1 main front-face CP 1 side and ] — it can 
consider as sufficient depth to separate each ceramic substrate 100 from the 2 main front-face CP 2 side by putting in 
the breaking cutting edge 105. In addition, disclosure is carried out to the following patent reference 1 and the patent 
reference 2 about formation and application of such a breaking slot, 
[Patent reference 1] JP,2000-6341 4,A 
[Patent reference 2] JP,2000-252379,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

On the other hand, a ceramic substrate of a gestalt like drawing 1 may be desired. In drawing 1 (a), the open cavity 2 which 
the side opened is formed in the ceramic substrate 1 by making a wall into agenesis in the one-side section. And the 
mounting section of electronic parts, and wiring and a connection terminal (not shown) are formed in the base 4 of an open 
cavity. A crevice 22 is established in a side face like drawing 1 (b). and there is also a ceramic substrate which forms a 
metallized layer 5 in the inner skin, and is used as a connection terminal with other substrates. 
[0006] 

However, since a breaking cutting edge was not able to reach the pars basilaris ossis occipitalis of the open cavity 2 easily, 
when it was going to manufacture the ceramic substrate 1 of the above-mentioned configuration using the oban like 
drawin g 1 2 , and the breaking slot of sufficient depth was not able to be formed (refer to drawin g 13 ), consequently the 
ceramic substrate 1 of each other was separated, there was a problem which weld flash produces. 
[0007] 
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This invention is made against the background of the above situations, is the manufacture approach of a ceramic substrate 
of having the open cavity which the side opened by making a wall into agenesis in the one-side section especially, can be 
manufactured at once, and make it a technical problem to offer the rhanufacture approach of the ceramic substrate which 
cannot produce weld flash easily. [ much ] 

[The means for solving a technical problem and an effect of the invention] 
[0008] 

In order to solve the above-mentioned technical problem the manufacture approach of the ceramic substrate of this 
invention In order to form the cavity which makes quadrilateral tabular a substrate body and this substrate body a pars 
basilaris ossis occipitalis The substrate unit which has the wall which protrudes from this first Lord front face so that the 
field which serves as a cavity base in the first Lord front face of a substrate body may be surrounded By manufacturing 
the set substrate united with field inboard in the form divided by the separation projected line for separating the substrate 
unit concerned, and cutting this set substrate along with a separation projected line [ two or more ] It has the process 
separated per each substrate. A substrate unit When a wall serves as agenesis in the one-side section of a substrate 
body, come to make a cavity into the open cavity opened to the side in the **** concerned, and it sets to a set substrate. 
While the open cavity of two substrate units which adjoin on both sides of a separation projected line unifies with a wall 
and forms a connection cavity by making a disconnection side in agreement with this separation projected line side On the 
first Lord front face of the wall of the couple which counters on both sides of a connection cavity in the connection 
location Along with a separation projected line, form the first breaking slot, and the second breaking slot is formed in the 
location corresponding to the first breaking slot in the second Lord front-face side of a substrate body. In the location 
which connects with the formation field of the connection cavity of a substrate body the first breaking slot formed in the 
wall of a couple, respectively The breaking breakthrough which met the separation projected line is formed, and it is 
characterized [ main ] by separating a substrate unit mutually in the breaking slot of them first, the second breaking slot, 
and a breaking breakthrough. 
[0009] 

This invention manufactures the set substrate of the ceramic substrate which has an open cavity, and two substrate units 
form the above-mentioned set substrate so that the open side may be made in agreement with a separation projected line. 
In this set substrate, it unifies and the wall of an open cavity makes a connection cavity. And in a connection location, a 
breaking slot is formed in two walls which counter on: both sides of a connection cavity from both main front faces. A 
breaking breakthrough is formed in the base of a connection cavity along with a separation projected line, and the ceramic 
substrate of each other is separated in a breaking slot and a breaking breakthrough. Since the breaking breakthrough is 
formed in the cavity pars basilaris ossis occipitalis which cannot put in a breaking cutting edge easily while being able to 
put in a breaking cutting edge from the first Lord front face and the second Lord front face to the desired depth in the wall 
of an open cavity if it does in this way, when separating a ceramic substrate, weld flash does not arise. 
[0010] 

The substrate unit which has two or more above-mentioned open cavities can also be manufactured. For example, an open 
cavity can be independently formed in the two sides where a quadrilateral tabular substrate body counters. In this case, 
neighboring ceramic substrates and open cavities are made to share in a set substrate. 
[0011] 

Furthermore, this invention can form the cavity for electronic-parts mounting other than the above-mentioned open cavity 
so that a cavity base may be made in the first Lord front face of a substrate body, and it can also form the mounting 
section of electronic parts in the cavity base of the cavity for electronic-parts mounting. 
[0012] 

Furthermore, while this invention forms said open cavity in the two sides where a sajd quadrilateral tabular substrate body 
counters, respectively and forming further the cavity for light emitting device mounting other than these two open cavities 
The mounting section of a light emitting device is formed in said cavity base of said cavity for light emitting device 
mounting, the fillet section is formed in accordance with the path which encloses this light emitting device, and it is made 
to reflect the luminescence flux of light from said light emitting device in the predetermined direction in the front face of 
this fillet section. 
[0013] 
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Moreover, this invention forms a metal layer in the periphery edge at the inner skin of the above-mentioned cavity for light 
emitting device mounting, and the base of a cavity, and it forms the fillet section so that these two metal layers may be 
straddled. This fillet section can be formed for example, using Ag system low material. 
[Best Mode of Carrying Out the Invention] 
[0014] 

Hereafter, the gestalt of ojperation of this invention is explained using a drawing. 

(a) surface drawing of a set substrate and the (b) sectional view are shown in drawin g 2 , and a perspective view is shown 
in drawing 3 . As shown in these drawings, the set substrate 6 which unified two or more substrate units of a ceramic 
substrate is formed first, is cut along with the separation projected line I and T, and each substrate unit is acquired. A 
substrate unit is a quadrilateral-like, and Wall W protrudes so that the cavity base 4 may be surrounded. In the set 
substrate of this invention, connect two substrate units* and the disconnection side of the open cavity 2 is made in 
agreement with a separation projected line, and the open cavity 2 unifies with Wall W, and forms the connection cavity 9. 
While putting in the breaking cutting edge 8 from the first Lord front face CP 1 along with the separation projected line I 
and r and forming the first breaking slot bl as shown in drawing 2 (b) in order to form a breaking slot in the set substrate 
6, the breaking cutting: edge 8 is put in jalso from the second Lord front face CP 2, and the second breaking slot b2 is 
formed. Moreover, the breaking: breakthrough 7 is formed in the formation field of the connection cavity 9 along with 
separation projected line 1'. If it does in this way, since two substrate units can dissociate easily in the breaking 
breakthrough 7. it is hard copriing to generate weld flash at a division process. 
[0015] 

If the height of Wall W is set to h2, the first breaking tooth depth d1 will make thickness of hi and a cavity pars basilaris 
ossis occipitalis 50 - 60% of hi , and it is desirable for the second breaking tooth depth d2 to carry out to 50 60% of h2. If 
it becomes less than 50%, it will be hard coming to take a break, and if it exceeds 60%, a breaking cutting edge may damage 
an Internal flow layer (not shown). 
[0016] 

If a ceramic green sheet is sintered and each substrate unit is separated along with the separation projected line I and V 
after manufacturing the set substrate 6, as mentioned above, the ceramic substrate 1 shown in drawing 4 can manufacture 
a large number. The ceramic substrate 1 of drawing 4 has the open cavity 2. The open cavity 2 divides and forms the 
connection cavity 9 in the set substrate 6. 
[0017] 

Since the breaking breakthrough 7 which met separation projected line 1' in the set substrate 6 Is formed In this invention 
as explained above, it is hard to produce weld flash at the process which separates each substrate unit. Since the breaking 
cutting edge 8 from the first Lord front face CP 1 does not reach the pars basilaris ossis occipitalis 4 of a connection 
cavity unless it forms the breaking breakthrough 7 as temporarily shown in drawing 13 here* breaking slot b2' of sufficient 
depth cannot necessarily be formed. Consequently, in breaking slot b2', weld flash may occur at the process which divides 
a substrate unit. Moreover, If It Is going to make deep enough the depth d3 of breaking slot b2', the problem to which the 
pressure of the breaking cutting edge 8 put in from the second Lord front-face CP 2 side becomes high, consequently the 
depth of the breaking slot b2 in Wall W becomes deep beyond the need will arise. 
[0018] 

It is also possible to, form the cavity 10 for electronic-parts mounting on the other hand, in addition to open cavity 2, as 
shown in drawin g 5 (a). While forming the mounting section (hot shown) of electronic parts, such as an SAW filter, a 
transistor, LSI, a quartz resonator, and light emitting diode, In this cavity 10 for electronic-parts mounting, the flow layer 
linked to the mounting section is pulled out to the open cavity 2, and a part for a connection with other substrates is 
formed. Moreover, as shown in drawing 5 (b), a crevice 22 is formed in a side face, the metallized layer 5 connected to the 
internal flow layer and the electric target at that inner skin is formed, and it is good also considering this metallized layer 5 
as a part for a connection with other substrates. 
[0019] 

Furthermore, as shown in the (a) sectional view (b) perspective view of drawing 6 , while forming the open cavity 2 in the 
two sides where the quadrilateral-like ceramic substrate 1 counters, respectively, these disconnection cavity 2 Is possible 
also for forming another cavity 10 for electronic-parts mounting. With the operation gestalt of drawing 6 , the light emitting 
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devices 13, such as light emitting diode, are mounted in the cavity 10 for electronic-parts mounting. The mounting section 
14 is formed In the base 19 of the electronic-parts mounting cavity 10, and, specifically, a light emitting device 13 is 
mounted here. In drawing 6 , red, blue, and three kinds of greeii light emitting devices are carried, and it is considering as 
the gestalt which takes out the white light. On the other hand, the metal layers 12a and 12b are formed in the inner skin 20 
and the base 19 of a cavity, respectively, and the fillet section 15 of Ag system low material is formed so that these two 
metal layers 12a and 12b may be straddled. The front face of the fillet section 15 is made into the light reflex side 16 for 
reflecting the luminescence flux of light from a light emitting device 13 in the exterior. Such the fillet section 15 lays the 
particle of Ag system low material on metal layer 1 2b, and forms it by performing and ciarrying out a reflow of the high 
temperature processing so that it may mentibri later. Since the front face of the fillet section 15 becomes smooth by the 
reflow. the light reflex side 16 becomes what has a high rate of a light reflex. Moreover, both the metal layers 12a and 12b 
can be formed by carrying out printing spreading of the metallizing paste, and the process tolerance of the fillet section 1 5 
in which process tolerance is that high and is formed ranging over these two metal layers 1 2a and 1 2b will also become 
high, and will become possible [ suppressing variations such as whenever / angle-of-reflection / of light /. low ]. 
[0020] 

The substrate body of drawing 6 carries out the laminating of the ceramic layers 11a, lib, and 1 1 c of three sheets, and is 
formed. Metal layer 1 2a is formed in the front face of ceramic layer 1 l a, and a pad 1 7 and metal layer 1 2a are formed in 
ceramic layer lib. And as for the pad 17 and the light emitting device 13, electrical installation is made with the wire 18. 
Furthermore, the pad 17 is electrically connected with metal layer 12b through the flow layer 21 which penetrates ceramic 
substrate lib. Moreover, the part has exposed metal layer 12b from the open cavity 2, and this exposed part is used as a 
connection CN with other substrates. 
[0021] 

Next, the manufacture approach of the ceramic substrate 1 shown in drawing 6 is explained using process drawing of 
drawin g 7 - drawin g 10 . First, ceramic green sheet 1 la' - 1 1c' is prepared (process 1). Then, as shown in a process 2, the 
through hole which should serve as the connection cavity 9, the cavity 10 for light emitting device mounting, the breaking 
breakthrough 7. and the flow layer 21 is pierced and formed in a position, next — metallizing — a paste — 14 — ' — 12 — 
a — ' — 12 — ^b — 17"'^21 — a position ^ printing spreading ^ carrying out (process 3) . Screen printing 
is adopted as printing of a metallizing paste. Then, the set substrate 6 with which the ceramic green sheet unified ceramic 
green sheet 1 la' - 1 1c' a laminating and by being stuck by pressure and calcinating at an elevated temperature with a 
metallizing paste is obtained (process 4). having calcinated ~ a result ~ metallizing — a paste ~ 14 ~ ' — 12 ™ a — ' 
— 12 — b — ' — 17 — ' — 21 — ' — the mounting section 14, the metal layers 12a and 12b, the flow layer 21, and a pad 
17 — becoming . After doing in this way, the fillet section Is formed so that metal layer 12a formed in the Inner skin 20 of 
the cavity 1 0 for light emitting device mounting and metal layer 1 2b formed in the periphery edge of a base 1 9 may be 
straddled. Therefore, as first shown in a process 5, particle 15' of Ag system low material is laid on metal layer 12b. And 
heating at high temperature of this particle 15' is carried out the whole set substrate 6, a reflow of the Ag low material is 
carried out, and the fillet section 15 is formed. Thus, the front face of the formed fillet section 15 is smooth, and its rate of 
a light reflex Is high, and it is suitably used as a light reflex side. 
[0022] 

Next, in order to separate the set substrate 6 manufactured as mentioned above per each substrate, the breaking slots b1 
and b2 shown in drawing 10 are formed. First, along with separation projected line \\ the first breaking slot b1 is formed in 
the wall W of the couple whose connection cavity 9 is pinched from the first Lord front face CP 1 ( drawing 10 breaking 
slot bl on the lengthwise direction). Moreover, the first breaking slot bl is formed also In a longitudinal direction. 
Furthermore, the second breaking slot b2 is put into the location corresponding to the first breaking slot bl from the 
second Lord front face CP 2. The breaking breakthrough 7 is beforehand formed in the location which, on the other hand, 
connects with the formation field of a connection cavity the first breaking slot bl formed in Wall W. It becomes possible to 
separate each substrate unit using the breaking slot bl of these first, the second breaking slot b2. and the breaking 
breakthrough 7. 
[0023] 

Since the breaking breakthrough 7 Is pierced and formed in this invention as explained above, It can dissociate in the 
process which separates each substrate unit after baking, without producing weld flash on a cavity base. 
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[Brief Description of the Drawings] 
[0024] 

[Drawing 1] An example of a ceramic substrate 



[Drawing 2] (a) surface drawing and the (b) sectional view showing 1 operation gestalt of the manufacture approach of a 
ceramic substrate. 

[Drawing 3] Similarly it is a perspective view, 

[Drawing 4] One operation gestalt whi^h shows the substrate unit of the ceramic substrate concerning this invention. 
[Drawing 5] An operation gestalt different from drawing 4 . 

[Drawing 6] One operation gestalt of the ceramic substrate in which the light emitting device was carried. 
[Drawin g 7] An example of an approach which manufactures the ceramic substrate of drawing 6 . 
[Drawing 8] Drawing following drawin g 7 . 
[Drawing 9] Drawing following drawing 8 ; 
[Drawing 1 0] Drawing following drawing 9 . 
[Drawing 1 1] The conventional ceramic substrate. 

[Drawing 12] (a) surface drawing and the (b) sectional view of the conventional set substrate. 

[Drawing 13] (a) surface drawing and the (b) sectional view at the time of not forming a breaking slot In a cavity pars 
basilaris ossis occipitalis temporarily. 
[Description of Notations] 
[0025] 

1 Ceramic Substrate 

2 Open Cavity 

3 Open **** 

4 cavity base 

6 Set Substrate 

7 Breaking Breakthrough 

8 Breaking Cutting Edge 

9 Connection Cavity 

10 Cavity for Electronic-Parts Mounting 
1 3 Light Emitting Device 

15 Fillet Section 

1 6 Light Reflex Side 
22 Crevice 

CP1 The first Lord front face 
WWall 

I Separation projected line 

The separation projected line whose r2 disconnection side of a substrate unit corresponded 
b1 First breaking slot 
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T'-i t^ifix^£y). m-^&m^i3\^^x. ^m^&u^mA.xmm-r^ 2m<D&^miiL(Dm 
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;^ # (7) ^ - ± ^ a iij I ; ^ > T ^ II - O y 1^ - ?t I c M i- S 3 II - <7) 7* V - ^ 

~<Dyu- ^m^^^j^ c^Ui^^ ^mi^^m^B-^fcru-^Mmi^m'^L. ^n^t^m 

[0 0 0 9 J 

^fg^a^c^^/^T^ ais^^e^-f 'lr^^-eMlB]-r^ 2 o(7)M^i^. nis<D±w^7i--i^ru 
~i^m^jf^^-r&o m^^^-i^T^^ (Tyf^mKit^m^^mi^m-Dxrv-^MMiL^m^ 

M<7)?^^! t T*AtL:2, :iti)^X^ ^ttii\,z^ t'i^- 59 Attic < ^ e-r -f ^gglSlcis 
\^^X\t':rv-i7%m^li3m^^^X^>^</>X-. -fe^5 ^yi^^^^^^-r;2> t 

[00101 
[0 0 1 1 ] 

■r-f <7)4r^ e-r -f JftBi;«-i^g|5p^<??*^g&$r^fife-ri>'lt iiX^:ho 
[0012] 

i^y y^^<7)mMi^i^^^xmtm^m'^7f>^ii><D^^^M'kmi&<D^\^izKm^'^^ J: ^ t-i- 

& o 

[0 0 13] 

[0014] 

m2K^^^m.<D (a) (b) mmm. ^LxmsKm^.m^kT^-to :Ltih<Dm 

<7)M^^^^»^Lx. mm=^^^7^4 2<7)mmn't^m.^'mm^-'^^^xidy) . mwc 

^r^e-r-f 2i)m^Wttii\,z-i^'itLXm^^^^-r4 9 'S-Jl^^L-Cv^^o A-^*«6 
lC7'lx-^?t'^ffMi-'2>t::t*^ 1212 (b) K^.-TXoi^. ^^^^^1, 1' K'B^xm 

-±0.mc p 1 ib^hyi^-i^yd 8 ^xnm-rv-^jtb 1 ^fm-r^t t i^K, 



C5) 
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[0015] 

lfihlco50~60%i:L> ^ V- :??t<7)^$ d2(ili2<^?50~60%t-rSi 
[0 0 16] 

[0 0 17] 

I'Hl 3 J: d 7'V-r:'Sii?L7 '^B^LTiS/i^'^^^o^t ^ ^ ^ e -r «7) 

t^fil^-i^BC P l;&^f><7?:nx'-:5'59 8:^>'S;6^^\/^co-e> '£^-f L'b+^'ii^$<7) 

[0018] 

HIS (a) iz^--rJ:dK. mWi.^ ^ 'i^'r 4 2 mU^Ml^Uaa^^^^ ^ ^ 1 

0 ^ t prtb-c^;2>o ^(yyUJ-^aa^^m^^^fT^ i o t^iti s aw7 'f 

. h9>'>'>!.^, LSI. TfCe^a^lll^, K^<^m^^p^<^m^^ (iamb's? 

&mt(Dmm^^^fmT^<OX$)^o tfc. Mb (b) K^-tXoK^ -(^^11113^2 2 

[0019] 

^hiz. me<D (a) ifffiia (b) mnm^^-rx ^i^. mmf^^<7)-t^^ y^m^i 

e-fe^^-m^Jtbi-BiU LTi/>-&o ^-ve-r-f <7)rtJ^® 2 0 tjgffil 9l^-e*L-PtL 

#M©12a, 1 2 b ^ff^B£L> 2 oo^^g 1 2 a , 1 2 b t 5{>^S J: 9 A 

g^u^U<r>y Vy Y^i 5 *^?&fifc?tL-cv>So i^ -y >§U b<D^m\t. ^ytM^ 

l-'y 1 5 {4m3®-rs<t 9 Ag^n^tt<7)3fe)[^$r^M^ 1 2 b±t^«SL-C. i^iS 
M^*feL-C>; ^n-^i-^:^,:: t Hot ^^^T^o y ^ ~ K X -oX y 4 U y h3l 5 <7) 

a, 1 2 hitti>K;^ ^y4X^~7.h^^mm^-r^^tKXy)^^X^. MOLn^i)^ 
m<OX. ^:<7)2 o<75ikm® 1 2 a. 1 2 bKttzi!)^'^X3^^fi^y 4 Y^l 5<7ym 

[0 0 2 0] 

il6<^^^K:2t5^#{± 3*fc(7)-t9 5 y 1 1 a, lib, 1 1 c ^^f® LTfl^Sfc^ tt^o 
^r9 5 ';'r^Jil 1 a<DUMKii^mm 1 2 a*^'B^$^^^ -fe^^ -y^J'^ 1 1 b J::ti>'N''.y K 

1 7 iSXir^mmi 2 zT!)m^^fir\^^:ho ^LX^^y Kl 7 t^^M^l 3 tJir?^^ 
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1 8 i^X 'oXm^^^m^^^j:^i^X^^i>o ? hK^-<y K 1 7 {±-t9 ^ y 1 1 b 

m-^^mMm 2 1 ^^f^-Lx^mm 1 2 b <f:m^6<jic®^? fix^^^^ho t ^mm 1 2 b 

[0 0 2 1 ] 

mr^o i-f. -tr^^ h 1 1 a' -lie' ^mM-t^ (umi) o ^ 

1 0. yu-^Mmii . mmm2 1 t^j:^-<^M^:^^. n^b^^f^^-r^o ^^k. ^ 

9y-^ Xy<-7. VIA' . 12a' > 12b' ^ 17' ^ 21' W\'m<^^U\^^m\M 

:^-ri> (x^i3) o ^ y-^ h<Dmi\Kt±. M^n :^ ^ - > mmi^-^mm^ ft 

So ^<D^k. -ty^ y i7 h 1 1 a' -lie' ^mm. i±»t. 

^-^^'K6 (I>fI4) o ^^^Lt^cIS:^^ ^ X^~7. h 1 4' > 12a'. 1 

2b' . 1 7 * . 21' (i*^^^ 1 4 . ^M,m 12a, 12b. m^MM 21. K 1 7 
i:>^-2.o 9 L/ct*-C% -r-f 1 0 <7>l^Jim 2 0 ? 

#J1« 1 2 a i:. mm 9<D^mm^\z.Wi>WL^Xitz^mm l 2 b t^ttzii^^X^ Ky^ 
Uy-h^$^fm-r^o^<^tzlst)Kt'fJ:m5K^rrX^K^ A g^U^U<D^'^l 5' t 

^mm 1 2 h±i^m.w.-r=ho ^Lx^<Dm^i 5' ^^^^=^6 rt^ramuT. Ag 

[0 0 2 2] 

&.±(7)Xd ^^UitLfzm-^&^&'tm^(DM^^mz'^m-r^fzsbK. mioK 

^hK^ ^-<7yyv- 1 Knm-r^^WK. is-h^®c p 2-fy^h^~<Dyv~-^ 
?tb2^rAtiSo iE^^^e-r-foBfiic^is&tcfi, m^^Kr^WL^fitzm—<Dyv 

-r5^?tb 1 ^-o^C^StC, yw-^^:lJa?L7*'^«?)3I^B£?tiTV>So ^1 ^- (?) V 
[0 0 2 3] 

j':Ji±gi?gL;t J: ^ K^^mx^tyv- ■!7 %m^n ^rs%t^%w^^\^x i& < <Dx. mmk 

[0 0 2 4] 

[Hi] -tr 5 5 iJ^S^O— Bnj 

[0 2] -b7^ ^;'i5^S^(7)^ig:^&(75-^i(ii3Kil^^-r (a) Mlil^«t?>' (b) ifffiH 
[0 3] |wn::<^^iiio 

[US] 114 ^:(iSij60^M?^flio 

[de] i&^^^^t^mtTt-tr^ 5 y ^ mu<7)-^mw^Mo 

[117] I16c7)-t^ ^ ';'i?^t^^riait-rs:&?£<7)-^Jo 

[US] 117 lCi^< Ho 

[[19] US J;^< Ho 

[H 1 0 ] 119 ic^< Ho 

[Hi 1] tJ&*<7)-b7 5 -.^ :J^^^o 

[HI 2] '^^<Dm'^^^<0 (a) gffiH^J:C>' (b) KfmHo 
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(b) mmmo 
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